The debate over whether contingent (and typically more precarious) employment acts as a bridge to permanent employment, or as a trap, has tended to focus on transitions rather than longer-run pathways. This approach cannot accurately identify indirect pathways from contingent to permanent employment, and nor can it identify 'trap' pathways involving short spells in other states. It also fails to distinguish between those experiencing contingent employment as a 'blip' and those with longer spells. This article employs a different approach involving sequence analysis. Exploiting longitudinal data for Australian, evidence for the co-existence of pathways that correspond to 'bridge' and 'trap' characterisations of contingent employment is found. Further, in the case of casual employment these two types of labour market pathways are roughly equally prevalent, although for some groups -in particular women, those with low educational attainment, and those with a disability -'traps' are more likely than 'bridges'.
Introduction
Recent years have seen increased interest among researchers and policy-makers alike in the changing nature of work and, in particular, the role played by temporary, casual and other forms of contingent employment. This growing interest appears to have been driven by two related concerns. First, there is a widely held view that temporary and casual jobs are accounting for an ever growing share of total employment, usually argued to reflect employer responses to rising global economic competition and a loosening of regulations governing employment security in many countries (e.g., Di Prete et al. 2006; Kalleberg 2009; Prosser 2016) . Second, reflecting both their inherently insecure nature and the lower earnings and lesser access to other employment benefits that is often associated with them, temporary and casual jobs are typically equated with poor-quality jobs (e.g., Kalleberg et al., 2000; McGovern et al., 2004; Nienhüser and Matiaske, 2006; OECD, 2014) .
In fact, the available evidence suggests that trends in the share of temporary employment are highly variable across countries, and that when averaged across OECD countries, the rise, at least since 1980, has been relatively modest -from just over 9% of total dependent employment in the early 1980s to only 11.4% in 2015.
1 Nevertheless, in many OECD countries the temporary employment share is very high -notably, Poland (28.0%), Spain (25.1%), Korea (22.3%), Portugal (22.0%), and the Netherlands (20.2%) . Further, the focus in the OECD data on jobs with a predetermined end date (i.e., a fixed-term contract) will likely mean that many forms of casual employment are not counted. This makes a big difference in countries like Australia where casual jobs, which can be thought of as particularly precarious given they can be terminated at any time without notice, are the most pervasive type of contingent employment.
But as others have pointed out (e.g., Booth et al., 2002; Gash, 2008; Korpi and Levin, 2001 ), how concerned we should be about the incidence of temporary and casual employment 2 depends on the extent to which such employment provides a bridge to more secure, ongoing employment in the future. On the one hand, if contingent jobs typically do not lead to more secure, permanent jobs (i.e., if the dominant labour market pathway for workers in contingent employment resembles a 'trap'), then changes in employment regulations or other interventions may lead to improvements in social welfare. On the other hand, if contingent employment typically provides a bridge to permanent employment, then arguments for institutional change or other interventions are more difficult to motivate.
Existing evidence on this issue is mixed, with some research suggesting that temporary jobs (and other forms of contingent employment) often serve as entry ports into more permanent jobs (e.g., Booth et al., 2002; Buddelmeyer and Wooden, 2011; de Graaf-Zijl et al., 2011; Gash, 2008) , while others conclude that the rate of transition between contingent and permanent jobs is relatively low (e.g., Amuedo-Dorantes, 2000; Güell and Petrongolo, 2007; Watson, 2013) , that the risk of experiencing recurrent unemployment is much higher among temporary job holders (e.g., Mooi-Reci and Dekker, 2015) , and that in some situations, individuals might be better off waiting for a better, more secure job than accepting the first contingent employment opportunity (e.g., Barbieri and Scherer, 2009; Yu 2012) .
A key feature of this literature is its focus on single transitions between employment types or labour market states. This is restrictive given the complexity of employment patterns experienced by many, and in particular by many of those in contingent employment. The overriding question -bridge or trap -is, for many, not about single transitions, but about more complex labour market pathways over extended periods of time. The analysis reported on here thus differs from most previous research by exploiting longitudinal data, tracking a large representative sample of individuals in Australia over a 14-year window, to present a more holistic analysis of labour market pathways than is possible by focussing on single transitions. Further, the relative incidence of 'bridge' and 'trap' pathways in Australia is 3 quantified. The study complements an earlier study of Canadian data, which takes a similar pathways approach, but limited to a five-year window and with a sample restricted to those initially in temporary employment (Fuller and Stecy-Hildebrandt, 2015) .
Theory
There are several complementary explanations for why different forms of employment contract -at its most simple, permanent and non-permanent employment -might coexist in the same labour market. One is that the coexistence of permanent and non-permanent employment relationships reflects differences between jobs in requirements for general human capital relative to job or firm-specific human capital (Booth et al., 2002) . Another is that worker preferences over job characteristics, such as job security and flexibility, may vary, both between workers and within workers over time as their family and other circumstances change (Guest, 2004; Hakim, 2006; Morris and Vekker, 2001 ). On the demand side, firms may use non-permanent contracts to screen workers (and vice versa) before offering them permanent contracts (Faccini, 2014; Houseman and Polivka, 1999) , to enable flexibility when faced with uncertain or volatile product demand (Abraham, 1988; Nickell, 1987; Rebitzer and Taylor, 1991) , or to avoid potentially disadvantageous aspects of employment law more generally (Prosser, 2016) .
Differences in human capital requirements, information asymmetry, demand volatility, and hiring and firing costs can all generate segmentation in labour markets, with one or more core sectors characterised by high quality and secure jobs (e.g., permanent contracts, high wages, training, career prospects) and one or more peripheral sectors characterised by low quality and insecure jobs (e.g., casual or temporary contracts, low wages, limited access to training, limited prospects for career progression) (see Doeringer and Piore, 1971; Piore, 1971; Rebitzer and Taylor, 1991) . In such labour markets, mobility between the core and 4 periphery is limited; for example, because secondary sector workers are unable to acquire sufficient human capital to move into the primary sector, or because secondary sector jobs may be scarring if employers treat them as a signal of low productivity (Boyce et al., 2007) .
In contrast, greater mobility between sectors would be expected if non-permanent employment is used as a screening device.
Even in the absence of other social forces, these arguments imply that not all individuals are equally likely to find themselves in non-permanent employment and not all individuals in non-permanent employment will face the same barriers to subsequently accessing permanent employment. For example, the use of contingent employment contracts as screening devices is likely to be skewed towards younger, inexperienced workers, who may themselves be more willing to accept such jobs as they acquire information about suitable matches (Booth et al, 2002; Faccini, 2014) . Conversely, scarring may be more likely for workers who employers might typically expect to be in permanent employment; e.g., prime-age men (Mooi-Reci and Wooden, forthcoming).
By describing the full range of long-run labour market pathways actually observed in the Australian labour market, by quantifying the relative prevalence of 'bridge' versus 'trap' pathways, and by examining the characteristics of workers who follow the different types of pathways, this paper contributes to our understanding of the degree to which labour markets are segmented between permanent and contingent employment, and for whom.
Data

Sample
The data used come from the Household, Income and Labour Dynamics in Australia (HILDA) Survey, a longitudinal study that has been following members of a nationally representative sample of Australian households since 2001 (see Watson and Wooden, 2012) . as the analysis sample ages over the 10-14 year period, the proportion of the sample in temporary and casual employment also falls, and the proportions self-employed and not working rise, relative to those in the corresponding waves for the full HILDA sample. This is to be expected in a longitudinal sample if there is a 'bridge' phenomenon for at least some temporary or casual workers, although it may also in part reflect non-random attrition (see below). Averaged over the full 14 waves, however, differences in sample proportions in labour market state and other variables appear small. To account for potentially non-random attrition from the survey a non-response state is also created. Waves in which an individual is out of scope or otherwise cannot respond are treated as missing observations. In practice this means there is some variation in the length of the labour market pathways analysed, although all are at least 10 years in duration and most are 14 years in duration.
Summary statistics describing the distribution of the working-age population by labour market state for the period covered by the data are provided in Table 2 . On average, 14% of the Australian working-age population (or 22.7% of all employees) were employed on a casual basis, and a further 5.7% (or 9.3% of employees) were employed on a fixed-term contract. The incidence of casual employment was particularly pronounced among young people (31% of all persons aged under 25 years) and was more common among women than men (16% vs. 12%). By international standards, the proportions in temporary and casual employment are high. According to the OECD statistics website (http://stats.oecd.org), for example, permanent employment in OECD countries has, over this same period (2001 to 2014), averaged around 90 to 91% among employees aged 25 to 54. The most comparable estimate from the HILDA Survey is just 75%. The only Western European nation with a lower incidence of permanent employment is Spain. Table 3 shows the average year-to-year transitions between labour market states. In most cases the majority of those in a particular state at time t are in the same state at time t+1 (the 8 exceptions are fixed-term employment and non-response). Looking at the off-diagonals, however, the five most common transitions (marked in bold) are, in descending order: from not employed to casual; from fixed-term to full-time permanent; from full-time permanent to fixed-term; from casual to not employed; and from casual to full-time permanent. Fixed-term employment is the most common entry point to full-time permanent employment. Casual employment is both the most common entry point to, and exit point from, non-employment, and the second most common entry point to full-time permanent employment. In short, and in line with a previous analysis of these data (Buddelmeyer and Wooden, 2011) , transitions are observed that appear consistent with temporary and casual employment acting as a bridge into permanent employment, but also transitions in the other direction; transitions between contingent (particularly casual) employment and non-employment in both directions, and persistence in contingent employment. What such an analysis does not reveal, however, is whether the individuals making the initial transition from not employed to casual employment subsequently go on to permanent or other forms of employment (i.e., casual employment as a bridge), or remain casual or cycle between casual employment and nonemployment (casual employment as a trap). Similarly, it is unclear whether those moving from fixed-term to full-time permanent employment remain in that state or churn back and forth between different forms of employment. To answer these questions a more holistic look at labour market pathways over a longer period is required.
Transitions between labour market states
A typology of labour market pathways
Sequence analysis
In common with the growing literature which applies sequence analysis to labour market data (e.g., Aassve et al., 2007; Brzinsky-Fay, 2007; Fuller and Stecy-Hildebrandt, 2015; McVicar and Anyadike-Danes, 2002) , each individual's longitudinal record of labour market states is 9 treated as a string. It is these strings -sequences -that capture labour market pathways, and in what follows the sequence, rather than individual elements of sequences (i.e., observations for particular waves), is the unit of analysis. The most common sequence -followed by just 5.5% of the sample -is a labour market pathway consisting of 14 waves of full-time permanent employment. 3 But there are a myriad of pathways, and two thirds of sample members follow unique sequences; i.e., strings of labour market states that are followed by no one else in the sample. Many of these unique sequences are very similar to one another, with common ordering of labour market states but different durations in one or more of these states, or with labour market states varying in only a small number of waves. To make further progress in describing the labour market pathways followed by the sample, and ultimately to classify these labour market pathways in a way that can be used for further analysis, requires a method which first quantifies how similar different observed sequences are to one another and then groups similar sequences into 'types'. Following the studies cited above optimal matching (OM) followed by cluster analysis is used for this purpose.
OM is an algorithmic approach to measuring the distance between two strings of categorical states (in our case labour market pathways) by asking the question: "How could we turn one string into another with the least possible cost?" This cost is a measure of the minimum combination of elementary operations (substitutions, insertions, or deletions of sequence elements) required to achieve such a transformation. Following recent convention, substitution costs are defined as inversely proportional to transition probabilities in the data and insertion/deletion (or indel) costs are specified high enough so that indels are never used in place of a single substitution but may be used to align similar but misaligned sequences or to align sequences of different lengths (see Brzinsky-Fay et al., 2006) . 4 The resulting output from the OM analysis is a 6,426 by 6,425 matrix containing the distances between every pair of observed sequences in the data.
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Cluster analysis and classifying labour market pathways
The distance matrix from the OM analysis forms the input for a cluster analysis of labour market pathways from which a typology is constructed. Again following the convention in the literature, Ward's hierarchical agglomerative method, which works from the bottom up by combining 'similar' sequences, proceeding until all the observations belong to the same group, is used. A typology based on a seven-cluster solution is derived. Seven clusters is the smallest number that differentiates between (groups separately) casual workers who, by and large, go on to full-time permanent employment and casual workers who remain in casual employment or churn in and out of casual employment. Further aggregating to six clusters merges the 'casual to full-time permanent' cluster with the 'full-time permanent to exit or churn' cluster, which obscures the differences between these pathway types. Stopping the agglomerative process earlier -selecting a higher number of clusters -retains a small fixedterm employment cluster (n=171) that would otherwise merge with the exit from full-time permanent and churn cluster. Table 4 This is the cluster with the highest concentration of fixed-term employment, most commonly followed by and/or preceded by full-time permanent employment, but again tending towards non-employment in the latter waves. The modal sequence type is a single spell of full-time permanent employment followed by a single spell of non-employment.
Cluster 2: casual to full-time permanent (n=672). This cluster is dominated by pathways from casual employment to permanent full-time employment, in some cases with a short intervening state in another type of employment or in non-employment, and by pathways from non-employment to permanent full-time employment via a spell in casual employment.
This cluster, which accounts for 7.7% of the total sample, groups together individuals for whom casual employment acts as a bridge or stepping stone to permanent full-time employment. So there is evidence from a pathways perspective that is consistent with the argument in the transitions literature that contingent jobs -in this case casual jobs -can serve as entry ports into more permanent jobs. However, and very different to the literature, such transitions are shown to be both direct and indirect, casual 'bridge' spells are often quite long, and the full-time permanent employment destination tends to persist until the point of rightcensoring. Note that, for this cluster, real hourly wages grow by an average of 20% between the first and last observed wave in employment. The most common destination state following a spell in part-time employment here is nonemployment (the modal sequence).
Cluster 5: persistent casual and casual churn (n=651). Labour market pathways in this
cluster are dominated by casual employment, which accounts for over half the total waveindividual observations. Spells of casual employment tend to be relatively long or, where 13 shorter, recurring. All other labour market states can be found within the casual churn pathways, or following long spells of casual employment, but non-employment is most common. The modal sequence type is casual employment throughout. In other words this cluster, which accounts for 7.5% of the total sample, groups together individuals who are persistently casual or churning in and out of casual employment; i.e., it closely corresponds to the view of casual employment as a 'trap'. In contrast to the transitions approach, however, the pathways approach helps to demonstrate the churn in and out of casual employment and other labour market states in this cluster. Note that, for this cluster, real hourly wages fall by an average of 5% between the first and last observed wave in employment.
Cluster 6: not working (n=1,895). The second largest cluster is dominated by not working
-the modal sequence is non-employment throughout -with all other labour market states under-represented. The partial exception to this is casual employment, which occurs in just under half the pathways as, typically, a single short spell preceded and/or followed by nonemployment. In simple transitions-focussed studies this would be indistinguishable from the transitions between casual employment and non-employment found in cluster 5, although they are found in very different pathways. In particular, it is difficult to think of these pathways as contingent employment traps, although casual employment is clearly not acting as a bridge to permanent employment here either. Not all labour market pathways containing contingent employment can be straightforwardly characterised as bridges or traps.
Cluster 7: other employed (n=1,325). The final cluster is dominated by other employment
(predominantly self-employment). In most cases spells in other employment are long -the modal sequence type is other employment throughout -but they are often preceded by spells in other labour market states, most commonly permanent full-time employment. There are very few transitions from other employment into states other than non-employment or non-14 response. In Australia once you make the transition to self-employment you are very unlikely to transition back into other forms of employment.
Sensitivity analysis
The matching and clustering exercise is repeated first with alternative substitution and indel costs, then with three different sets of sample restrictions (dropping under 19s to omit those most likely to still be in full-time schooling, dropping over 55s to omit those most likely to be retirees for all or most of the analysis period, and relaxing the requirement to be observed in 10+ waves). In each case agglomeration proceeds until arriving at the smallest number of clusters where both a 'casual bridge' and a 'casual trap' cluster are separately identified; this varies between seven and 13 clusters. In all cases the key conclusion remains the same;
casual bridge and casual trap pathways appear similarly prevalent. 
Who follows what pathway?
The final step in the analysis is to describe how these clusters map on to the rich set of individual and contextual characteristics listed in Other (observable) things being equal, and compared to the reference pathway of persistent full-time permanent employment, the relative risk of following one or other of the casual pathways is higher for females, single persons and migrants from non-English speaking countries, and for those outside the 25-49 age range, with comparatively low qualification levels, with lower cognitive ability, more willing to accept financial risk, with higher openness to experience scores or lower conscientiousness scores, with a long-term health condition or disability, with pre-school or school-aged children, with less labour market experience, and in local labour markets with higher unemployment rates. These associations are mostly in accordance with expectations.
Of most interest are those characteristics that are differentially associated with the two casual clusters; i.e., that disproportionately affect how likely an individual is to follow a casual trap pathway compared to a casual bridge pathway. The two standout characteristics in this respect are gender and education. Women are three times as likely as men to follow a casual bridge pathway but more than six times as likely to follow a casual trap pathway.
Those that have not completed high school (i.e., Year 12) are more than twice as likely to follow a casual trap pathway as those that have, but are no more likely to follow a casual bridge pathway. Other characteristics that disproportionately lead to casual trap pathways include low cognitive ability and having a long-term health condition or disability, and for casual bridge pathways include migrant status from a non-English speaking country and lack
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of labour market experience. Just as interesting are the characteristics that do not appear to substantially differentiate between the two clusters, which include age, the presence of children, and the local unemployment rate.
Although this approach does not enable the acceptance or rejection of any particular underlying behavioural mechanism as driving these patterns, the results do have some implications for how such mechanisms might operate in this context. If the co-existence of casual bridge and casual trap pathways reflects heterogeneous preferences among workers,
then pathway choice appears to be determined more by gender and health than by the presence of children. If it reflects screening it is those with characteristics likely associated with lower productivity -low educational attainment, poor health, lower cognitive abilitywho are being screened out of permanent employment. If it is scarring, it appears to be women not men, and those without positive educational signals, who are more at risk.
Conclusions
With the exception of Fuller and Stecy-Hildebrandt (2015) , the ongoing debate about the extent to which contingent employment acts as a bridge or trap has focused on transitions rather than longer-run pathways. Among other things, this approach can misdiagnose both indirect pathways from contingent to permanent employment (or vice versa) and 'trap'-type pathways with short spells in other states, and can struggle to distinguish between those experiencing contingent employment as a 'blip' in an otherwise stable labour market trajectory and those with more significant contingent employment spells. Building substantially on Fuller and Stecy-Hildebrandt (2015) -which is limited to five-year pathways for a sample restricted to those initially in temporary employment -a pathways approach is used which reveals evidence of labour market pathways that correspond to both 'bridge' and 'trap' characterisations of contingent employment. Further, in the case of casual employment in Australia, these types of labour market pathway are found to be roughly equally prevalent, although for some demographic groups, in particular women, those with low educational attainment and those with a long-term health condition or disability, 'traps' are more likely than 'bridges'. Inasmuch as this is consistent with a segmented markets view of the Australian labour market, it is one that appears only partially segmented between contingent and permanent jobs in general, but much more segmented for key groups of workers.
Endnotes 1 Source: OECD Employment and Labour Market Statistics database (Labour Market
Statistics -Employment by permanence of the job: incidence); doi: 10.1787/lfs-lms-data-en.
2 Further details about the representativeness of the sample can be found in a Supplementary
Appendix available on request from the authors.
3 The Supplementary Appendix presents further information on common sequences. 4 See the Supplementary Appendix. 5 We used the Stata SQ-ado files described in Brzinsky-Fay et al. (2006) for the OM analysis and Stata's clustermat command for cluster analysis. N=7354.
The base category is cluster 3 (persistent full-time permanent).
Figures in curved parentheses are robust standard errors; figures in square parentheses are relative risk ratios.
*, ** and *** denote significance at the 10%, 5% and 1% levels, respectively.
Also included, but not reported, are 8 dummies for father's occupation at age 14. To preserve sample size, missing values for the personality, cognitive ability, and attitude to financial risk variables are set to their respective sample mean values and dummy variables identifying cases with missing observations on each of these variables included in the estimation. 
